Abstract
Introduction

46
Hypoglycemia is a common endocrine emergency and a major concern in neonates, infants 47 and children because severe hypoglycemia can lead to neurological dysfunction such as 48 neurocognitive defects, memory deficits, aphasia and hemiparesis (1, 2) . In childhood, 49 hypoglycemia is induced by various causes, including inborn errors of metabolism, infection, 50 growth hormonal insufficiency, and adrenal insufficiency, as well as medications such as 51 insulin derivatives and some antiarrhythmic agents (3-5).
52
In Japan, pivalate-conjugated antibiotics (PCAs) are widely used for pediatric patients with 53 bacterial infections such as acute respiratory tract infection (ARTI) (6). Pivalic acid is 54 conjugated to oral drugs to improve absorption. After absorption, the pivalic acid is liberated 55 from these drugs, conjugated with carnitine in the liver, and excreted as the conjugate in antibiotics. Given that PCAs are widely prescribed in Japan, it is important to evaluate the 67 risk of hypoglycemia with these antibiotics. Therefore, the aim of this study was to examine 68 the risk of hypoglycemia associated with PCAs compared with other oral beta-lactam 69 antibiotics using claims data in Japan. 
Analysis
116
The incidence of defined hypoglycemia was examined within the study period. Eligible 117 patients were divided into two groups based on prescription of PCAs or control antibiotics.
118
Age; gender; number of days the drug was supplied; comorbidities causing hypoglycemia, 1.12-1.24, P < 0.001, Table 2 ). In these analyses, male gender and age were associated with 164 the risk of hypoglycemia (Table 2 ). While older age was related to a higher incidence of 165 hypoglycemia, younger children, and especially infants, were more susceptible to the effect 166 of PCAs on hypoglycemia (Table 3 ). The risk of hypoglycemia was also significantly 167 increased with use of PCAs for ≤7 days, and this effect tended to increase for a longer period 168 of drug supply (Table 3) .
169
For sensitivity analysis, we redefined hypoglycemia as an event with a simultaneous ICD Table 4 ).
173
Patients with gastroenteritis and dehydration are often treated with glucose-containing 174 fluids, and these events might have been included as antibiotics-induced hypoglycemia.
175
Moreover, the hypoglycemia was caused by other factors (Table 5) showed that >50% of prescribed beta-lactam antibiotics were PCAs, and this was consistent 204 across the study period (Fig. 1) . Therefore, PCAs are among the most prescribed antibiotics
205
to young children in Japan, but these broad-spectrum antibiotics are probably unnecessary in children in Japan, it is unlikely that these drugs were prescribed in our subjects. Moreover,
216
since it is unlikely that use of these drugs would affect the selection of antibiotics, the 217 proportion of patients taking these drugs was presumably similar in the two groups. Second,
218
the true incidence of hypoglycemia could not be determined because this study was 219 conducted using the JMDC claims database and hypoglycemia was detected by ICD10 codes or prescription of 10% or 20% glucose injection, without using laboratory data for blood 
